Dynamic regulation of Smad expression during mesenchyme to epithelium transition in the metanephric kidney.
Genetic studies have revealed a role for the transforming growth factor beta (TGFbeta) superfamily growth factors in development of the mouse kidney. In this study, we have characterized developmental expression of Smad proteins, the downstream effectors of TGFbeta superfamily ligands. Immunohistochemistry detecting Smads 1-5 and 8 was performed on 11.25-15.5 dpc kidney sections. We find that Smad proteins are readily detected in metanephric mesenchyme but are coordinately down-regulated in condensing mesenchyme and derivative structures such as renal vesicles. In order to define the stage at which down-regulation occurs, we used the heterologous inducer lithium chloride to promote condensation in isolated cultured mesenchymal explants and subsequently assayed expression of Smad 4. Down-regulation is complete in lithium chloride induced mesenchymal condensates, indicating that Smad regulation takes place at an early stage, prior to mesenchyme to epithelium transition.